In recent years, novel mid-infrared lasers with outputs in the range of 2.7-3 μm have received extensive attention owing to enormous potential applications in medicine, sensing, light detection, etc. [1] [2] [3] can act as active ions achieving 2.7-3 μm lasers through its 4 I 11/2 → 4 I 13/2 transition, which has been extensively investigated. However, a detrimental self-termination bottleneck effect is possible for this transition, because of the shorter lifetime of upper laser level ( 4 I 11/2 ) than that of the lower one ( 22 . It crystallizes in P42 1 m space group and features a layered structure ( Fig. 1(a,b) ). The Ga 3+ ions exhibit two kinds of slight distorted tetrahedral environments hereafter referred to as Ga 1 and Ga 2 . Ga 1 O 4 and Ga 2 O 4 tetrahedra are alternately interconnected via corner-sharing to form anionic layer of [Ga 3 O 7 ] 5− in ab-plane. Between the layers, the Sr 2+ and Gd 3+ cations are distributed randomly in the ratio of 1:1, which results in certain structural disorder. Therefore, the absorption and emission lines of Er 3+ ions would be inhomogeneously broadened in Er 3+ ions doped SrGdGa 3 O 7 crystal. The broadening of absorption band is favorable for diode pumping and the broadening of emission band is very beneficial for tunable or ultra fast laser output. In addition, the Raman spectrum in Fig. 1(c was added to the starting materials. The crystal growth was carried out in a DJL-400 furnace with N 2 atmosphere protection, and an Ir crucible with the diameter of 50 mm and the height of 30 mm was used. A < 001> orientated SrGdGa 3 O 7 seed crystal was used. The pulling rate varied from 1 to 1.5 mm/h and the crystal rotation speed was kept at 8-15 r/m. Finally, the crystal was cooled to room temperature at a rate of 10-25 K/h.
The concentrations of Er
3+
, Yb 3+ or Pr 3+ ions in every crystal were measured by using an inductively coupled plasma atomic emission spectrometry (ICP-AES, Ultima2, Jobin-Yvon). The absorption spectra were measured using a Perkin-Elmer UV-VIS-NIR Spectrometer (Lambda-900). The emission spectra and fluorescence lifetime were measured using an Edinburgh Instruments Fluorescence Spectrometer. Samples with dimensions of 10.0 × 10.0 × 0.9 mm 3 were optically polished for spectral measurement. The experimental conditions were maintained exactly same for measurement of each group of spectra in order to get the comparable results.
Results and Discussion
Ions concentrations. . . There is almost no difference in the emission spectrum shape and peak position of the three crystals. However, it is obvious that the strongest 2.7 μm emission existed in Er where λ p is the emission peak wavelength, c is the velocity of light, n is the refractive index which can be obtained in 27 , λ eff is the effective line width of the emission band 11, 26 and τ m is the measured lifetime. The fluorescence lifetimes are listed in 
